TRANSFORMATION of mammalian cells in tissue culture by chemical carcinogens has been studied by many investigators, and reviewed by Di Paolo (1974 a, b) Heidelberger (1973 a, b; and Mishra and Di Mayorca (1974) . As a result of these investigations the use of in vitro transformation as a rapid test to detect carcinogenic chemicals has been proposed.
Di Mayorca et al. (1973) and Mishra and Di Mayorca (1974) have proposed the use of standardized cell lines, short exposure to the chemical being tested, and plating in soft agar to assess malignant transformation. Plating efficiency of treated cells was assayed in liquid culture so that the transformation frequency could be calculated. This method has been modified (Styles, 1977) to include metabolic activation of the test compound by rat liver postmitochondrial supernatant (Ames et al., 1975) .
MATERIALS AND METHODS
The method used was that described by Styles (1977) .
Cells. (Bouck and Di Mayorca, 1976 (Boveri, 1914; Bauer, 1928; Burdett, 1955; Brookes and Lawley, 1964; Miller and Miller 1971; Ames et al., 1973; Malling and Chu, 1974) . However, although many carcinogens have been shown to react with DNA, they also react with other cellular macromolecules and it is not known which is the critical target in carcinogenesis. Other observations on cell mutation (Harris, 1974 a, b) and transformation (Weinstein et at., 1975) Huberman et al., (1976) and Bouck and Di Mayorca (1976) suggests that in vitro transformation is the result of a mutagenic event.
Without additional metabolic activation by rat postmitochondrial supernatant (S9 mix), very few carcinogens transformed hamster or human cells in the period of incubation used. It has been shown that most carcinogens require metabolic activation, and that this may be carried out in vitro by using liver homogenates, or metabolically competent feeder layers of mammalian cells, when the test cell has no intrinsic metabolic capability (Malling, 1971; Beije and Hultin, 1971; Miller and Miller, 1971; Garner et al., 1972; Grover et al., 1972; Magee and Farber, 1962; Ames et al., 1973; Frantz and Malling, 1975; Huberman, 1975) .
Human cells, uninfected with virus, have been found difficult to transform in vitro with chemical carcinogens. Chemical transformation of human cells has generally been of genetically abnormal or tumorous or repair-deficient cells (Benedict et al., 1975; Igel et al., 1975; Rhim et al., 1975 a, b; Shimada et al., 1976) . However, Benedict et al. (1975) , and Kakunaga (1976) have reported in vitro transformation of virally uninfected human cells of non-tumorous origin.
In the present study, although both the human cell types used have a detectable level of spontaneous transformation, few carcinogens caused transformation without auxiliary metabolism by rat liver homogenate. The frequency of transformation by carcinogens was, even with activation, 10-fold lower than in BHK cells. The resistance of human cells to transformation by chemicals is possibly due to their being less metabolically active in culture than rodent cells, and less able to bind metabolites to macromolecules (Diamond et al., 1967; Kuroki and Heidelberger, 1972; Marquardt and Heidelberger, 1972; .
